Pituitary adenylate cyclase-activating polypeptide ameliorates cisplatin-induced acute kidney injury.
Cisplatin nephrotoxicity involves DNA damage, proinflammatory responses and apoptosis/necrosis of renal proximal tubular epithelial cells. Pituitary adenylate cyclase-activating polypeptide (PACAP) has been shown to protect kidneys from ischemic injury and light chain-induced damage by modulating inflammation. Confluent monolayer of HK-2 human renal cells were exposed to 50 microM cisplatin in the presence or absence of either PACAP38 or p53 siRNA. Mice injected with cisplatin were also treated with PACAP38 daily for 3 days. The damage to HK-2 cells caused by cisplatin involved the activation of p53, caspase-7, and poly (ADP-ribose) polymerase-1 (PARP-1). PACAP38 prevented the decrease in the apurinic/apyrimidinic endonuclease-1 by suppressing p53 activation and blocked the cleavage of caspase-7 and PARP-1 in cisplatin-exposed cells. PACAP also markedly inhibited cisplatin-induced apoptotic tubule cell death. Exposure to cisplatin significantly suppressed the expression of fibronectin and collagens I and IV, and altered the integrin repertoire of human renal tubule cells, while PACAP partially reversed the reduction of fibronectin, collagen IV, and the integrin subunits in cells exposed to cisplatin. Experiments with PACAP receptor antagonists and siRNA silencing of p53 showed that the renoprotection with PACAP was mediated by the PAC(1) receptor and through both p53-dependent and -independent suppression of apoptosis. PACAP was renoprotective in vivo and prevented the rise in blood urea nitrogen and creatinine in mice treated with cisplatin. These results suggest that p53 plays a pivotal role in decreased integrin-mediated extracellular matrix component expression in cisplatin-induced tubule cell apoptosis, and reveal a novel aspect of PACAP-mediated renoprotection.